Intracellular free calcium concentration, Ca++ channel and calmodulin level in experimental hypertension in rats.
Using fluorescent calcium indicator quin2, we studied intracellular free calcium concentration in platelets that have a number of features similar to vascular smooth muscle cells. Intracellular free calcium concentration in platelets of male SHR was significantly higher at 4, 11 and 28 weeks old compared with age-matched male WKY. However, no significant difference was observed in platelets cytosolic free calcium level of DOCA-salt hypertensive and two-kidney, one clip hypertensive rats in the chronic stage. Cardiac Ca++ channels were estimated by means of radioligand binding method with [3H]-nimodipine. No significant changes were observed in the concentration and affinity of cardiac Ca++ channel in SHR, DOCA-salt hypertensive and two-kidney, one clip hypertensive rats. Calmodulin levels in mesenteric arteries of SHR were significantly decreased in comparison with those of WKY. However no significant differences were observed in DOCA-salt hypertensive rats in the chronic stage. These results indicate that the increase in intracellular free calcium concentration of SHR is not the secondary change caused by high blood pressure. It is impossible to detect the ratio of the three states (open, resting and inactivated) of Ca++ channel. Therefore, there remains a possibility of the changes in the ratio of the states of Ca++ channel. The observed abnormalities of Ca++ regulation may contribute to the pathogenesis of hypertension.